Introduction
Globular clusters are considered to be very important since they represent a very interesting tool for studying the early dynamical and chemical evolution of the galactic halo [1] .
It seems, that our knowledge of the globular cluster system is as complete as materially possible. In fact, the number of known globular cluster has hardly increased during the last decades. However, theoretical and observational studies regarding their dynamics have witnessed tremendous developments, which mainly took place during the last two decades.
In the search for globular clusters no particular region of the sky nor any particular subgroup has been favored. In this sense it can be stated that the data at our disposal are not distorted or biased by selection effect. In other words, not with standing the fact that our knowledge of the system of globular cluster is limited to a sample, this sample can be considered as sufficiently representative for the whole.
In this article, we have investigated color indices and differential absorption coefficients of the globular cluster system. In the next section, we discuss the model for the thickness of the absorbing layer, where we have chosen a simple one for this purpose utilizing a linear representation of the observed color index of a typical globular cluster. In addition, we look into the differential absorption coefficients of the system, and discuss the solution and criteria in order to determine the mean intrinsic color indices for the globular cluster. Meanwhile, after this section, numerical studies providing an acceptable solution for our case, as well as an application is provided. The effective thickness of the galactic absorping layer is indicated, as well as the values of the coefficients of the differential absorption.
Basic Formulation

Linear Representation of the Observed Color Index
In what follows, linear representation for the observed color index of a globular cluster will be developed using a simple model for the galactic absorping layer [2] . This model assumes that, the layer is thin, plane-parallel, homogeneous, and symmetrical about the galactic plane (Fig. 1) .
FIG. 1.
Let C be a globular cluster, S the sun supposed at the center of the absorbing layer, h half of its thickness, and b is the galactic latitude of the cluster. Under these assumptions, the quantity of absorping material traversed by the radiation coming from C depends only on the galactic latitude b, or more precisely, on its absolute value | b |.
It is well known that, after traversing a slab of homogeneous absorbing material of thickness x, the incident intensity I o of a (monochromatic) ray is reduced and becomes
where α is the absorption coefficient of the material. If the corresponding magnitude difference is dm, then dm = -2.5 log
where
is usually expressed in magnitudes per kiloparsecs. Now, the path length of the light from the cluster at galactic latitudes b through the layer is x = h * csc |b|, consequently
Suppose we have measured the magnitudes of a globular cluster which correspond to two different regions of the spectrum (T, S) (say) [e.g.(B, V), (U,B), magnitudes]. Let T o and S o the magnitudes as they would be in absence of absorption.
Denote by k t and k s respectively the values of the absorption coefficient for the regions of the spectrum to which these magnitudes pertain. Now, according to Equation (3), the observed magnitudes given by:
The difference (T-S) obs of the observed magnitudes is the observed color index, the difference (T-S) o defines the intrinsic color index of the cluster. From the two equations we get.
where ∆ ts = k t -k s is the difference of absorption coefficients for the two spectral regions concerned, or, as it is usually called, the coefficient of differential absorption for these two regions of the spectrum. The difference
is the color excess. Now, let us adopt the assumption that, statistically all globular clusters have the same intrinsic color index [3] . Then Equation (4) is a linear representation of the observed color indices (T-S) obs of the globular clusters with csc b, and can be written as
Determination of C 1 and C 2 and the Error Estimates Solution for C 1 and C 2 Let N (say) observational data (ξ k , η k ); then by defining we get for the solutions of C 1 and C 2 of Equation (6) in the sense of the leastsquares criterion, the expressions
The error estimates are given in the following points.
Standard Error of the Fit
According to the least-squares criterion, the standard error of the fit is given by By expanding the above equation, we obtain
where A 1 , A 2 , B 3 , C 1 and C 2 are given by Equations (2.7), (2.8) and (2.9). Note that if the precision is measured by the random error e, then e = 0.6745 σ .
Standard Errors of C 1 and C 2
The standard errors of the least-squares solutions C 1 and C 2 are given as 
where g kk are the diagonal elements of the inverse of the matrix G used for the solutions C 1 and C 2 . Therefore, the standard and the random errors of C 1 and C 2 are given as where A 2 , D and σ are given from Equations (7), (10) and (11).
The Average Squared Distance Q
The average squared distance Q between the least-squares estimators of C 1 and C 2 and their true values is given as [4] where λ 1 and λ 2 and are the eigen values of the matrix G. Evaluating the λ we obtain
(16)
Coefficient of Correlation
Another useful estimator is the correlation coefficient which is a measure of the degree to which the two variables (ξ, η) are related to each other. In our case, the coefficient of correlation r is given by The closer r is to 1 or -1, the stronger the linear representation between the two variables (ξ, η). The closer r is to zero, the weaker the linear representation. The sign of r indicates the direction of the representation between ξ and η.
Numerical Studies
Acceptable Solution Set
Although the least-squares method is one of the most powerful techniques that could be used for the present problem, it is at the same time exceedingly critical. This is due to the fact that least-squares estimates suffer from the lack of control on the sensitivity of the solution from the optimization criterion (the variance σ 2 set to minimum). As a result, there may exist a situation in which there are many significantly different values of the solutions C 1 and C 2 [see Tables [1] [2] [3] [4] that reduce the variance to an acceptably small value. At this stage we should point out that: (1) the accuracy of the estimators and the accuracy of the fitted representation [Equation (6) . ,
(15)
-.
/ curate estimator will always produce small variance, but small variance does not guarantee an accurate estimator.
According to these two notes, it is necessary to reformalize the concept of an acceptable solution for our problem. This last point is illustrated as follows. Let us define an acceptable solution set for the present problem as
TABLES 1. Dependence of the solutions and the tolerances on the selection criteria B-V. The ε is the different color indices. In this respect, the error controlling formulae of last section may be useful to determine the coefficients C 1 and C 2 very accurately.
Numerical Results
q The data samples were collected from [7] . The total number of globular clusters is 143, while the total number of clusters with complete data (T- 
S.C.UB = |(U -B) obs -(U -B) cal | ≤ 0.12 (20)
S.C.VI = |(V -I) obs -(V
-I) cal | ≤ 0.06(21)
S.C.VR = |(V -R) obs -
where, for example (B-V) obs and (B-V) cal are respectively, the observed (tabulated] and the calculated [from Equation (6)] color indices q As a result of the criteria (19) to (22) the number of cluster was reduced to 56, 65, 34, 46 for the color indices (B-V), (U-B), (V-I) and (V-R) respectively. The corresponding elements and the tolerances of an accurate acceptable solution set are listed in Table 5 . Tables 1  to 4 
Applications
Determination of the Effective Thickness of the Galactic Absorping Layer
The coefficient of differential absorption ∆b v and the absorption of coefficient K v are related by kv = 3∆b v [2] , where the value of k v = 1.9 mag/kpc [5] . Hence ∆k bv = 1.9/3. Now, according to Equation (7), C 2 = ∆b v* h since the value of C 2 for B-V is 0.063278 (from Table 5 ), therefore, the effective thickness τ = 2h of the galactic absorbing layer is 
which is exactly the same adopted value [6] .
As applications of this formula, we consider the value of C 2 of Table 5 
